Introduction
A differential group is an object which is simultaneously a differential space and a group with the group operation and its inverse which are smooth with respect to a given differential structure. It is clear that this notion is a generalization of the concept of a Lie group and that the definition of differential group depends on the definition of differential space. The first generalization of this type has been considered in [14] for differential spaces in the Sense of Spallek. The concept of a differential group based on the Sikorski theory of differential spaces has been introduced and investigated in [6] . Independently it has also appeared in [5] . Main results of [6] are given (without proofs) in [8] and some of them are closely examined in [7] . However, the majority of results has not been published as yet. The main purpose of this paper is to present the further part of these results. Here we restrict our interest only to the basic definitions, examples and some elementary facts concerning the theory of differential groups and their Lie algebras. The more advanced problems concerning this theory will be presented in subsequent papers.
The work is divided into five sections. In Section 2 we recall definitions and facts from the theory of differential spaces which are used in the next sections. The notion of differential group, differential subgroup, direct and skew-symmetric products of differential groups, and Hausdorff differential group associated with a given differential group are introduced in Section 3. Here we give also several examples. Section 4 is devoted to the investigation of the tangent space and the Lie algebra of all left-invariant vector fields on a differential group. In Section 5 it is shown that for any differential group there exists exactly one covariant derivative with respect to which all left-invariant vector fields are parallel.
For all basic definitions and more detailed considerations concerning the topics of the study we refer to [5] , [6] , [12] , [13] and also to other papers contained in this volume.
Preliminaries
We shall use the following notation. If ? is a non-empty family of real functions on a set M then z^ denotes the weakest topology on M in which all functions of the family 9 are continuous. For any subset A c M, 9 is the set of all real functions (3 on A such that, for any point p «= A, there exist an open neighborhood U s of p and a function a € y such that /3j AriU = a |AnU"
we the family of all real functions on M which are of the form u»(a ,...,« n ), where n e IN, a lf ...,a e 9 and u) e C°°(IR n ) . A family C of real functions on M is said to be a differential structure on M if (scC) M = C (see [11] [12] or [13] ). It is easy to see that, for any ? c R , the family sc? M is a differential structure on M (see [12] , [13] ). It is called a differential structure generated by 9.
If C is a differential structure on M then the pair (M, C) is called a differential space (for the definition of smooth maps and diffeomorphisms see [12] or [13] Let us check only that
for any V, W e 3f(M) .
for any /3 e D. From formula (2.4) we obtain a
which ends the proof of (2.3). Example 3.6 Let f n , g n : IR » IR be given by f n (x) = sin jj , g n (x) = cos ^ , n e IN, x e IR.
We have f n (x-y) = f n (x)g n (y) -f n (y)g n (x), g n (x-y) = g n (x)g n (y) + f n (x)f n (y), where x, y e IR. Let § be a differential structure generated on IR by the family * := {f n , g n > n€|fr By Theorem 3. 
and consequently
In turn, for h e H and X € 2(G), we obtain into account formulae (4.6) and (4.7), we obtain For the proof see book [13] . On the strength of this lemma one can prove the following Proposition 5.1 For any differential group (G, 5) of finite dimension, dimT g G < co, there exists exactly one covariant derivative V on G, such that 
